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[Problem] Be able to produce electrode sheet , and its electrode 
sheet which possess qualitywhich is superior, it is to offer 
manufacturing method of electrode sheet which canassure 
improvement of and productivity. 

[Means of Solution] In one surface 1 a of current collector plat 
e 1, painting intermittently active substance, step which 
formswith coating section 2a where active substance was 
painted and uncoated part 3 a where theactive substance is not 
painted, step which paints active substance 4 in entire surface 
of other surface lb of the current collector 1. active substance 
4 of region 5 which corresponds to uncoated part 3a in other 
surface lb ofthe current collector 1 peeling off, in other 
surface lb, active substance was painted doing withthe coating 
section 2b where active substance is not painted and step which 
uncoated part 3bforms at least, it produces electrode sheet. 



2s. b «IH 3 a, b -SfftT.B 
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[Claim(s)] 

[Claim 1] Being a manufacturing method of electrode plate of 
sealed battery, 

In one surface of current collector, painting intermittently acti 
ve substance, step which formswith coating section where 
active substance was painted and uncoated part where theactive 
substance is not painted. 
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Step which paints active substance in entire surface of other surt 
ace of thecurrent collector. 

Active substance of region which corresponds to aforementione 
d uncoated partin other surface of current collector peeling off, 
in other surface of current collector, themanufacturing method 
of electrode plate of sealed battery which designates that it 
possesses thestep which forms uncoated part where coating 
section and active substance where the active substance was 
painted are not painted at least as feature. 

[Claim 2] In above-mentioned step, in order to cover region of 
other surfacewhich corresponds to uncoated part of one 
surface at least, manufacturing method of theelectrode plate of 
sealed battery which is stated in Claim 1 where it sticks 
theadhesive tape, heating and/or pressurizes uncoated part and 
aforementionedregion of one surface, removes aforementioned 
adhesive tape and active substancepeels off. 

[Claim 3] Above-mentioned step and after above-mentioned st 
ep ends.the manufacturing method of electrode sheet of sealed 
battery which is stated in Claim 1 whichhas possessed step whic 
coating section which was formed to one surfaceof current 
collector and active substance which was painted in entire 
surface of other surfacethe rolling is done. 

[Claim 4] In step of above-mentioned to, coating section of p 
lural andthe uncoated part of plural continuing alternately, we 
are formed, 

After step of above-mentioned to ends, manufacturing method 
of theelectrode plate of sealed batten- which is stated in Claim 1 
which possesses thestep which cuts off current collector with 
uncoated part. 

[Claim 5] Painting above-mentioned intermittently active subs 
tance, welding electrode tab in order toconnect with terminal of 
sealed battery to uncoated part which was formed, 
themanufacturing method of electrode plate of sealed battery 
which it states in Claim 1 which haspossessed step which you 
install. 

[Claim 6] Electrode plate of sealed battery which designates tl 
at it is produced by themanufacturing method which is stated in 
any of above-mentioned Claims I through 5 asfeature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards elect 
rode plate and its manufacturing method which form electricity 
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generating element of the sealed battery. 
[0002] 

[Prior Art] Sealed battery, into battery can, enclosing electricit 
y generating element in order it generateselectricity and charge- 
discharge, is something which is constituted. Regarding for 
example lithium ion battery and NiCd battery etc, putting 
between separator withthe electrode sheet for positive 
electrode and electrode sheet for negative electrode, winding 
this inthe coil, electricity generating element which it formed is 
used, electrode sheet which forms this electricity generating 
element, in both surfaces of plate (current collector) of the 
metallic, coating section where active substance was painted 
and uncoated part where theactive substance is not painted 
being formed, is something which becomes, manufacturing 
method of electrode sheet is divided into two broadly by 
thedifference of formation method of uncoated part, 
uncoated part it is formed by intermittent coating method 
when and, are with times whenit is formed by exfoliation. 

[0003] Figure 3 is figure which shows one example of manufacl 
uring method of theelectrode sheet of conventional sealed 
battery, uncoated part is formed by intermittent coating 
method. Furthermore , we have shown with sectional view 
concerning the Figure 3 (a) to (c), we have shown with top viev 
concerning Figure 3 (d). Figure 3 (a) is figure which shows 
coating step which paints active substancein current collector, 
active substance is painted in both surfaces of current collector 
1 by intermittent coating method, thecoating section 2 where 
active substance was applied and uncoated part 3 where active 
substance is notpainted are formed in current collector 1 . 
Figure 3 (b) is figure which shows rolling step, coating section 
which is provided in both surfaces of current collector 1 rolling 
beingdone with draw roll 8, is formed to desired thickness. 
Figure 3 (c) is figure which shows cutting step, current collect* 
1 is cut off with uncoated part 3 (dotted line of in the diagram) 
each member which is cut off iscompleted as electrode sheet. 
Figure 3 (d) is figure which shows electrode sheet 10 which is 
completed, electrode tab 6 in order to connect to terminal of 
battery is welded inthe uncoated part 3 . 

[0004] As for Figure 4, it is a figure which shows intermittent a 
ating method in themanufacturing method which is shown in 
Figure 3. Figure 4 (a) has shown place where coating section 2 
is formed in current collector l,the Figure 4 (b) has shown 
place where uncoated part is formed in current collector lof 
sheet. As shown in Figure 4 (a), current collector 1 is sent out 
to direction of thearrow by roll A and C, D . roll B has sent 
out active substance 4 of paste. When current collector 1 
passes by with roll A and B, active substance 4 ispainted in one 
surface of current collector and by roll B coating section 2 
isformed. Furthermore , as for 7 paint thickness it is a frame 
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roll inorder to adjust. As shown in Figure 4 (b), roll A is 
formed to movable. When coating section 2 of specified length 
is formed, in order for active substance 4 not tobe painted in 
current collector 1, it moves roll A, forms uncoated part. 

[0005] By way, it is necessary to move roll in order to form the 
uncoated part 3 regarding manufacturing method which uses 
above-mentioned intermittent coating method. Because of that, 
it is difficult, to shorten coating time of active substance.there ' 
is a problem that cannot be assured improvement of — 
productivity. Furthermore, because extension of current 
collector 1 differs from with the coating section 2 and uncoated 
part 3 in rolling step, there are times when roughness 
(distortion)occurs in current collector entirety. This roughness 
(distortion) electrode sheet which is produced with separator 
occasionwhere it winds in coil, in positive electrode plate and 
negative electrode plate doing to cause misalignment.are times 
when it generates shunting of positive electrode plate and 
negative electrode plate. 

[0006] Figure 5 is figure which shows other example of manufa 
turing method ofthe electrode sheet of conventional sealed 
battery, uncoated part is formed by exfoliation. We have 
shown with sectional view concerning Figure 5 (a) to (c), we 
have shown withthe top view concerning Figure 5 (d). Figure 
(a) is Figure which shows coating step which paints active 
substancein current collector, active substance 4 of paste is 
painted in both surfaces entirety of current collector 1. Figure 

5 (b) is figure which shows rolling step. , active substance 4 
which was painted rolling being done with thedraw roll 8, make 
desired thickness. Figure 5 (c) is Figure which shows peeling 
step and cutting step, active substance of specified region 5 
being exfoliated, coating section 2 and uncoated part 3 
areformed in current collector 1. As stripping method, 
method of using masking tape, method ( Japan Unexamined 
Patent Publication Showa 6 3- 40253 disclosure , Japan 
Unexamined Patent Publication Hei 2- 186557 disclosure and 
Japan Unexamined Patent Publication Hei 8-25561 1 disclosure 
) which utilizes ultrasonic vibration is known, current collecto 
1 is cut off in uncoated part 3 (It is thick dotted line of in the 
diagram), each member which is cut off iscompleted as electrod 
sheet. Figure 5 (d) is figure which shows electrode sheet 10 
which is completed. In same way as Figure 3 (d), electrode tab 

6 in order to connect to theterminal of battery is welded in 
uncoated part 3 . 

[0007] 

[Problems to be Solved by the Invention] This way, because it i: 
not necessary to move roll regarding themanufacturing 
method which forms uncoated part with exfoliation, coating 
time of active substancecan be shortened. Furthermore, before 
forming uncoated part, in order rolling to do, thefact that 
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roughness occurs in current collector can be controled. 

[0008] But, because shortening in time when it requires in exfol 
ation ofthe active substance is difficult, there is a problem that 
cannot be assured theimprovement of productivity in same wav 
as after all placeaforementioned manufacturing method. In ' 
addition, because it is necessary with state before rollingfor 
adhesiveness to current collector of active substance to be low, 
to do peeling stepafter rolling step, small relief is formed in 
surface of uncoated part. Because of that, there is a problem 
that electrical property and welding property of theelectrode 
tab which is installed in uncoated part, are inferior in 
comparison withthe method which is mentioned earlier. 
Furthermore, removal of this relief quite is difficult. In addition 
it is necessary to verify whether or not active substance 
wasexfoliated completely, there is also a problem that that 
much costbecomes high. 

[0009] Problem of this invention be able to solve above-mentio 
ned problem, beable to produce electrode sheet , and its 
electrode sheet which possess quality whichis superior, it is to 
offer manufacturing method of electrode sheet which can 
assurethe improvement of and productivity. 

[0010] 

[Means to Solve the Problems] Manufacturing method of electr 
ode plate of sealed battery of this invention is something 
whichpossesses following feature. 

(1) Being a manufacturing method of electrode plate of sealed 
battery, 

In one surface of current collector, painting intermittently acti 
ve substance, step which formswith coating section where 
active substance was painted and uncoated part where theactive 
substance is not painted. 

Step which paints active substance in entire surface of other surl 
ace of thecurrent collector. 

Active substance of region which corresponds to aforementione 
d uncoated partin other surface of current collector peeling off, 
in other surface of current collector, themanufacruring method 
of electrode plate of sealed battery which designates that it 
possesses thestep which forms uncoated pan where coating 
section and active substance where the active substance was 
painted are not painted at least as feature. 

[001 1] (2) In above-mentioned step, in order to cover region 
of other surfacewhich corresponds to uncoated part of one 
surface at least, manufacturing method of theelectrode plate of 
sealed battery which is stated in above-mentioned (1) where 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://wwAv.intlscience.com Tel:800-430-5727) 



P.6 



JP 993541 1 OA Machine Translation 



[0 0 12] (3) ±150>XQi:±IE©I8fc**»T 
Ltzik. *B*fl)-:&(DBr::»lfi*;h.fc*6x«i:, te» 

0) s o> ± s i = & x $ ft tz ts n 1 2 s. m * -s x m £ # l 



[0 0 13] (4) ±iB~<OISl::fcl*T;. tei&ODS 
XSB £?£<73 5fc£X 9 t *<5eZ (= jg£! L T 9 f£ £ ft T £ 

Brtsxfi£*rr $±12 (i) lesEcDS^ssjaross 



[0 0 14] (5) ±EBa*WI=S*K£aiLT» 
(1) IHEa)ffiEflSESl05Bffi«©S5i^i£ e 



[00 1 5] *£M®fl?ISflg!S;&aBS£ii$0> 
«r«£tfT4t,0-ca&$, (6) ±IB (1) ~ (5) 
03 l\"f ft AM=IE«<0 ^itTJ&K * oT SSii $ ft z t £ 



[0 0 1 6] 

l*Tli, *5#CD-^OTE<D5fegX3iHifflfcsgK;S#!jg£ 
MXLTJfJfu^ftTtfb-y . fe^03c7)^SXSliSfeS 
S5i|Kr4Ctl=J:y»B£ift-c^5. Set, 

. Jtfc©*l*Sft4S$»ltiiESSftTfc, Eii£DS5C 

sr=«jn?*, *«wi=fci*Ti£3iiit(c5T4B*iii]£jH 
Wet*. $bic. «sttt>vffi©*"eff5fcft. 



itsticks adhesive tape, heating and/or pressurizes uncoated pan 
and theaforementroned region of one surface, removes 
aforementioned adhesive tapeand active substance peels off. 

[0012] (3) Above-mentioned step and after above-mentioned 
step ends.the manufacturing method of electrode sheet of 
sealed battery which is stated in theabove-mentioned (1) which 
has possessed step which coating section whichwas formed to 
one surface of current collector and active substance which waj 
paintedin entire surface of other surface rolling is done. 

[0013] (4) In step of above-mentioned to, coating section of 
plural andthe uncoated part of plural continuing alternately, 
after we are formed.the step of above-mentioned to ends, 
manufacturing method of electrode plate ofthe sealed battery 
which is stated in above-mentioned (1) which possessesthe step 
which cuts off current collector with uncoated part. 

[0014] (5) Painting above-mentioned intermittently active su 
bstance, welding electrode tab in order toconnect with terminal 
of sealed battery to uncoated part which was formed, 
themanufacturing method of electrode plate of sealed battery 
which it states in above-mentioned( 1 ) which has possessed step 
which you install. 

[0015] In addition, electrode plate of sealed battery of this inve 
ntion is something whichpossesses following feature, electrode 
plate of sealed battery which designates that it is produced by 

themanufacturing method which is stated in any of (6) above- 
mentioned (1) to (5) as feature. 

[0016] 

[Work or Operations of the Invention] As inscribed, uncoated p 
art of one surface of plate painting intermittently active 
substance.is formed regarding manufacturing method of 
electrode sheet of this invention, uncoated part ofthe other 
surface is formed active substance by peeling off. Therefore, in 
comparison with manufacturing method only of intermittent 
coating, coating timecan be shortened. In addition, as for active 
substance where description above is exfoliatedthe rolling being 
done, case of rolling as for region to whichthe surface ofthe 
opposite side of this active substance corresponds because it 
becomes uncoated part, ithas become something where adhesioi 
of current collector is low in comparisonwith when it shows in 
Figure 5. Because of that, easily be able to exfoliate this active 
substance, regarding tothe this invention, it can shorten time 
when it requires in exfoliation. Furthermore, in order as for 
exfoliation to do with only for theone surface, it can shorten 
also time when it requires in qualityverification of peeled 
surface. 
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[Embodiment of Invention and Working Example] Below thi 
s invention is explained in detail making use of figure Figure 
is electrode sheet of sealed battery of this invention and figure 
whichshows one example of its manufacturing method. We 
have shown with sectional view concerning Figure 1 (a) to (d) 
we have shown withthe top view concerning Figure 1 (e) Wa) 
it shows as example of Figure 1 , as for electrode sheet 1 0 of 
sealed battery ofthe this invention, in one surface la of (1) 
current collector 1, painting intermittently active substance 
stepwhich forms with coating section 2a where active substana 
was painted and uncoated part 3awhere active substance is not 
painted, step which paints active substance 4 in entire surface 
of other surface lb of the (2) current collector 1 . In other 
surface lb of (3) current collector 1, active substance of region 
5 which corresponds tothe uncoated part 3a peeling off, active 
substance was painted you build with coating section 2bwhere 
active substance is not painted and step which uncoated part 3b 
forms atleast and are produced. 

[0018] Figure 1 (a), in one surface la of current collector 1, pai 
nts intermittently active substance, continues withthe coating 
section 2a of plural and uncoated part 3a of plural alternately 
and hasshown step which is formed. Figure 1 (b) in entire 
surface of other surface lb of current collector 1, has shown 
stepwhich paints active substance 4. Figure 1 (c) has shown 
step which current collector I rolling is done. It is formed to 
desired thickness coating section 2a and active substance 4 
which was painted bythe draw roll 8. Figure 1 (d) peels off, 
active substance 4 of region 5 which corresponds to the 
uncoated part 3a in other surface lb of current collector 1, has 
shown step which forms withthe coating section 2b and 
uncoated part 3b. Furthermore , active substance 4 of region 5 
is done rolling, butthere is a state to which as for surface ofthe 
opposite side because it is a uncoated part 3a, theconformity of 
current collector is small, can exfoliate easily, current collectoi 
1 is cut off in uncoated part 3a and 3b (It is thick dotted line 
of in the diagram), each member whichis cut off is completed a 
electrode sheet. As for Figure 1 (e), step which installs 
electrode tab 6 in order toconnect with terminal of battery to 
uncoated part. It has shown with electrode sheet 10 of this 
invention which is completed, electrode tab 6 is welded in 
uncoated part 3a which was formed in one surface la. 

[0019] This way with manufacturing method of this invention, 
as for uncoated part 3a it is formed bythe fact that 
intermittently active substance is painted in one surface la of 
current collector 1, in the other surface lb uncoated part 3b is 
formed by exfoliation. Therefore, if it depends on 
manufacturing method of this invention and produces 
theelectrode plate of sealed battery, it is possible to assure 
improvement of theproductivity, in comparison with past. 

[0020] In addition, because fact that coating section and uncoat 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot P 8 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 993541 IOA Machine Translation 



£3 



fi£SftTl*&<DI4#E/£lfT*£>.5CDT', EICOEl 
BtfSGiZfcfcfcu. S(=. Hi ( B ) | = srj:5l= 

fc. 5iJSIf=«fe-3T»fiE$nfc*ai8|!3 b IcGfldbA^J^fiE 



[0 0 2 1 ] *S6WI=&-lvc3«!Jt£H*ttl::*fixr$ 



[0 0 2 2] E2li*^BjCDeiHSSSi!0)SStS<7)§ijt 

oP 3 a £ fSisJ 5 i J JjDga ■ Jd£E L . 1 £j& 

£T 3 C £ IZ£ y . ffitt 5 f=felt 4 *<gaiSL^tL 

. ik75<DM 1 b£0£X38 2 b t*^XSP3 b btfM&Z 



[0 0 2 3] 12 (a) 14. *S#t-:/2 1 £i£ttT6 
IS^LTUS. *S»t— ^2 1 l4S^M40D±^b 
£l{*©ffi!7j(7)ffi 1 12 (b) l£. 5fc 

^Igfl3 a £fftS5 <h SADSS • ADE?" 4X11* * LT 
4. • 3DEI4. -y— -7;u^.y K2 2f=J: y fTfrftT 
@2 (c) 14, tt*T-:72 1 £|»5£r4Xg* 



ed part are formedbefore rolling is just one surface , there are 
not either times whenthe problem a conventional way when 
electrode sheet to which roughness (distortion) which caseof 
rolling it occurs in current collector is small in comparison with 
past,is completed is wound in coil occurs. Furthermore way it 
shows in Figure 1 (e), as for electrode tab 6, because iti's 
installed in uncoated part 3a which was formed by fact that 
intermittently active substanceis painted, it is not necessary to 
verify peeled state in uncoated partunlike conventional method 
which forms uncoated part with only exfoliation ofthe active 
substance. In addition, relief being formed by uncoated part 3b 
which was formed byexfoliation, there are not either times 
when adverse effect occurs in theelectrical property and weldinj 
property of electrode tab. 

[0021] Regarding to this invention, you mentioned earlier it ca 
n utilize intermittent coatingmethod which is used from until 
recently as method which intermittently it paints active 
substance,, but it is not something which is limited in thisand if 
it is a method which can paint partially active substance on 
aspect ofthe current collector, it is good. 

[0022] Figure 2 is figure which shows other example of manufa 
turing method ofthe electrode sheet of sealed battery of this 
invention. With Figure 2, active substance which was painted 
in entire surface of one surfaceof current collector peeling off, 
it has shown only step which forms withthe coating section and 
uncoated part. As shown as example of Figure 2, in order to 
cover region 5 of theother surface lb which corresponds to 
uncoated part 3a at least, it sticks adhesive tape 21, the heating 

* pressurizes uncoated part 3a and region 5, active substance 4 
inthe region 5 by removing adhesive tape 21, is exfoliated, 
coating section 2b and theuncoated part 3b of other surface lb 
are formed. 

[0023] Figure 2(a) has shown step which sticks adhesive tape 2 
1. As for adhesive tape 21 other surface lb of current collector 
has been covered from on theactive substance 4. Fisure 2(b) 
has shown step which uncoated part 3a and region 5 theheating 

* is pressurized. Heating * pressurization is done by thermal 
head 22 . Figure 2 (c) has shown step which removes adhesivi 
tape 21. active substance in region 5 is exfoliated with 
adhesive tape 21, uncoated part 3b isformed to region 5. 
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[0024] This way, painting intermittently active substance, unc 
oated part 3a which was formed, heating* it pressurizes region 
which corresponds to that and if itexfoliates active substance 
with adhesive tape, it is possible, to shorten thestripping time 
in comparison with stripping method which utilizes 
conventional masking tape and thestripping method which 
utilizes ultrasound it is possible to carry out theimprovement of 
productivity. 



ISTA's Paterra(tm). Version 1 .5 (There may be errors in the above translation. ISTA cannot P 9 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 99354 11 OA Machine Translation 

[0025] *sew<7)m&*sfi, jESj^fcii^.ffiaHvr 
[0026] ms^SffifiE-rsmn^t Lttt. y;us 



[002 7] 



[0025] You can use electrode sheet of this invention, to in each 
case of positive electrode or negative electrode. Winding in 
coil, it is good using electrode sheet of this invention and, 
laminating multiple sheet, it is good using. You can list lithiur 
ion battery , NiCd battery and nickel hydrogen battery etc as 
sealed battery whichcan use electrode sheet of this invention. 

[0026] aluminum foil and be able to utilize those which from cc 
pper foil or other untilrecently are used as current collector 
which forms electrode sheet, it is notsomething which especially 
is limited, active substance it is not something which especial 
is limited and itselects if according to types of above-mentioned 
sealed battery, it isgood. 

[0027] 

[Effects of the Invention] As in explanation above if manufact 
uring method of this invention is used, productivityit can 
improve in comparison with past. In addition, electrode sheet 
which is produced has had quality which issuperior in 
comparison with conventional electrode sheet. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a electrode sheet of sealed battery of this inventi 
on and a figure which shows theone example of its 
manufacturing method. 

[Figure 2] It is a figure which shows other example of manufact 
ring method of electrode plateof sealed battery of this 
invention. 

[Figure 3] It is a figure which shows one example of manufaou; 
ng method of electrode sheet of theconventional sealed battery. 
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[Figure 4] It is a figure which shows intermittent coating metho 
d in manufacturing method which isshown in Figure 3. 

[Figure 5] It is a figure which shows other example of manufact 
ring method of electrode plateof conventional sealed battery. 

[Explanation of Reference Signs in Drawings] 

1 current collector 

One surface of la current collector 

Other surface of lb current collector 

2a, 2b coating section 

3 a, 3 b uncoated part 
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[Figure 1] 
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